WO 2005/050042 



1 



PCT/JP2004/017186 



[0001] 




w m 

mm 



[0002] ~^m^mmmm<D2^<Dm^m^xmmm^h^mm^mtj^m'r^m 

[0003] Z<D?h<D¥nt£2m%mi&irZ>$hm^bL.XI-Z, jr/UjfJ^M^XOttbftX^^ 

„ vfru ^(D^r/v^mmt, *%tmt}*tem-rz>^ 2mm^m^ti^y4^ 

[0004] 3vl^.Aj^<Z>fW fcl, 2^<Dmmi?34^h&m&&tttch(DX¥nte 

2®i&m&irz>jjmh&z>t)K z.<Dxmx\^ mm^B^h^mmmm^tix^^ 



[0005] 



X 



[0006] L^L&tf^ _hfB(DJ:5^«C»$fta^^«, WMJUV^WifemirttV)^ 



WO 2005/050042 



2 



PCT/JP2004/017186 



#fF3Cifcl : #^2003-260902-^^ 

[0007] ^<Dmm<DWkm^ mxfa iz=x>;wm&x\ ^mm^u^m<Dmm^p 

[0008] ±M<DWkm*M$:irZ>tz&>^ Z.<DmWonMmS, $toj5\*lXMfaU HI^$ft^2 

[ooio] ±ie^)fli^^*5v vc«, ^ie#m^#, mmw-& xxf^kw^^munxj^ 
t) \^£-ox& utf<DmMntim&m2istcymmmmz^%z.b%p5ikx%z m 



5fc^2) 0 



WO 2005/050042 



3 



PCT/JP2004/017186 



[0012] mmsm^^t-r^Lt^xv . <E»fr«>it5Srs&jh-ctrs cit^s— io)„ 

[0013] MIE^rt«^^lb^^«®feJ;t^MiB^^^tt^^ffio5^^^< 

^-o©gi®[^ «s»ot, s^ot, ^g^s, -r^v&A. «Mb 

[0014] £fc, tfrfBMlHi^w^#^f^^l^^^^^m^#^i^^^*^ilx.§i 

)o 



WO 2005/050042 



4 



PCT/JP2004/017186 



[0015] mmmfjfa&iMmMbVT^ mn&mteffltnttfaMtKttmzmzti. 

(W^14) 0 

[0018] — ^\ MIEM^^W^<OKRI^— ^l^5«t5f-@^i-tttf, M*6|3lC«B**tfs 

i-5r£tfs-e#3 (W^^2i) 0 
[0019] ifrfEM^iraWi^ 

[0020] zhKL. M^l2*fc(*l6^c|E^*^^-*5v^T^* > wimmmwzffli^ftmz 



WO 2005/050042 5 PCT/JP2004/017186 

m *(D&i$tfm<Dmmm.%i<D±M.%®5it-r%z.btfX'$z> (1*^25) 0 
[0021] z.<Dmw<Dmm^fe. ±^i,tcx^ mmm^u<^m\Hm<D^ma.m^M^fi 

wmjmw £otm^&xm\ ^uttmm.*&m:b-rz>Wu*®im\^x\ ^o-e 

[0022] £fc. ff^27!;S4<DV vf fit^D^m K£tl\f. > fci§ RTtg«]^^_h#^## 

[0023] mm^n^bWzM^, m^m^^xn, m^.^mm^mm-r^. m 

[0024] ££>{^ m*«H*fc«12(D^PJ$rjlffl-r^^{-<t«9. ^M^n^bmWiW- 

(DmmmvBm^Wi&ttix-bnzcDx. m^MMi^tcox^rnvx^mx^ 

Z.bftX%Z> 0 

[0025] mMmi3<D&w\z£ti^ mxm&3&mmiz£K)&utt&-'mk£frz><DX\ m. 
[0026] m#igi4<DMmz.^^x^ mj&mi5jb^i9<D\,^~rtifr<Dmw&Mmirz>z.b 



WO 2005/050042 6 PCT/JP2004/017186 



[0027] ^fc, m^^iAib^2\<D^fi^(Dmm^m^xn^^^u^m^u^(D^ 

[0028] $<b(3i, ft 5fc«25<z>3§K ^ntf. ^ffl *<^m*raojf^&^<D±#£i£jt 

[0029] mKe^mKDmm^m^mm^mmm mmmm>b) 
[mi(b)]igi (a) <Di-im^otc.mmm 

[m3(b)]m3 (a) (Dm-mm^otcmmm 
m^a)]m2<Dmm^m(Dmm^(D^n<Dmmmm^m^m^) 
[m4(b)]in4 (a) (Dw-wm^otimmm 

[m6]a, b, ^n^nm^m^^m^mm^-rmmm 
m7M4<Dmm^(Dm*famMmffib^<Dmmn<D&xmmm 
[08(a)] mwim&D&m wM&^-r m^mm m ( hhe«i^^) 
[Bi8(b)]iii8(a)oviii -vm mzr^tcmmm 



WO 2005/050042 



7 



PCT/JP2004/017186 



[0030] i, 2 :?v— h 

3 mm 

5, 6 Igrtfll 
5a, 6a RSfRffi 
5b, 6b 3K(fgP 
5c, 6c 

5d, 6d astf§p 

8 «tffft#03fc$l« 
8a, 8b ftjfclK 
8c fcV 

8d n-yirl-vY 
8e 

13,14 ^F*37L 
15, 16 Qnfffi 

b &t>m 

[0031] WT, EI1^MIE|8^<5# % £<&3803©||ffi?gj»«rjft|l3?-5, BU#SB3W:, W, 
lomfc^tBS^-t-. ^©ttiHl^tt, 01 (a), HIl(b)*5J;t^lll2^-r«J;5^, 

^O$ftM(^^*n^lHlfe§Ptt^b-C<07 0 l/-hl, 2£, m^v— M, 2^ 

BB$tuS^O^«i^LT<^ffl^3^, 4MH«3©^V— h#^l^<D^tt^mi- 



WO 2005/050042 8 PCT/JP2004/017186 

[0032] ff!iE#:7V— KU 2tt, WtlK- ^^<7>R3$t?> 1^^ ^^^ttfcfggP^ 
[0033] mi (a) $o£Tfm2lZ.7jkl,fc£?^ #:7V— M % 2(DM\^miat, ^tl^thS^xD 

[0034] iitffE3-0gi*!$t5, 6{*. ^^r^^-b^^tA^m^^m^umm^ 
[0035] suie^^4«, mmzm&zti. ^<Dmm\tt^fabu&irttm^Wfc 

[0036] £/c, ^g-TV—K. 2<D^ftM5. 6*5j;TO^4(D*:7L7«, AfctJ^WlA, B<D[h1 

[0037] £©*MH*#ra\ ±ia©«j&-cfc9, AtiWiAtimfcmmztix \ -tu-H^twc 
■?u—bi-t)mm~rz>h, ^<DAt)m7\s—bi<DmftWi5izmxfafrbft£ntc.mi£ 

yu—b2<Dmftm6&&^xMfim^—b2&mfc£ j £z>z.tiz&v). mtsmB\z.m 

[0038] _h|E(D»j^^^(D^^XA^ x 03(a) , 03 (b) t^-ri^^AW^WA, B<D\m 

fcrntf-rthtcmm <D®.mtkmxh, m*mmz,x&z> 0 m3<D&Mx^ 



WO 2005/050042 9 PCT/JP2004/017186 

[0039] ±x&LfcJ;5^. ro«ii^#-e«, Atii^J#A, B^@^ttfc2^07 p W— 2b 

[oo4o] *fc, titiwnxmtifcm&ftjtth. mm.^mm^<D^xmm 
[0041] *:<do^ &i&m^mmxmmizmik&m&M£thx\,^titb, #wfii^ 

[0042] ^t&i^^m-^^&v ^m&n, g-mz^^j-TV^^?* 



WO 2005/050042 



10 



PCT/JP2004/017186 



[0043] I3471r^ia8te, JH2£>^2«fS£r^i-„ Z.<DmW&fflr<?te, EI4 (a) , H4 (b) Km 

[0045] 05 (b) mftmj&ft<0&J&to&&1r 0 Z.<DmX~i^ #^rt?»5, 6<D&m<Dm 
3*3^SftfeL3&V^^fcaSrfSR5b, eb&Ktt-CWSo 2KtfSIS5b. 6bi3R5fllffi5a, 6 
a<Dj;5^ Tt-^m^^T*SSJ:<tfc-htf ^.(Dm<D^m5 (a) <7>#iJ 

[0046] g|6te, ^rt^^OSlJ^^^J^-To 126 (a) <DMXfe , 0grt*f5, 6(D*I^fB] 

[0047] 06 (b) « % $ft^l^^^^8^ffli-5tt^l^^>^;?ri£^t-rSfcfe^, 06 (a) 
[0048] £fc, UleCc)}*, lll6(b)il^#{C^M^^#<-t-S^^^, ¥ffi5c. 6c<D§J«9 



WO 2005/050042 



11 



PCT/JP2004/017186 



[0049] ^C0#^^*5TO^30i--<l9m^*f^^oV ^X$lW1rZ 0 Z.<D$$MJ& 

3^^^B«, ^*o# % m^:feo#, mmtim, mm, ^yax, m;&au 
[0050] ^r-e, ±m<D^-mm^M(D^ib, ^^ibo^ia-tpvufummmmmm) tew 

^Offfl (it^&jM^) &fo<9, PVD^IT'ft, TiN x ZrN » CrN % TiC , TiCN, TiAIN , 
Al O x DLC (Diamond Like Carbon )^<7),&J^£r, CVDMtli, TiC N TiN , 

2 3 

TiCN, TiCNO ^(DfcM^ £>5V^3TiC/TiN . TiC/Al O „ TiC/TiCNO „ 

2 3 

TiC/TiCN/TiN, TiC/TiCNO/TiN , TiC/TiCN/Al O % TiC/Al O /TiN ^(DW.&& 

2 3 2 3 

[0051] JgifeMS^ki:, ^f^>^, Tn^^, ^V— ^^3fts*>5. 

i^M^)t*5 0 fl^&sucw:, yi"8fc!ft*asL yyitM, yy^y^y^ 

au ^n^— y#mm&ibz>o mmf&tomfcte, mm^An, &k&a*u i^m 



WO 2005/050042 12 PCT/JP2004/017186 

[0052] zLtbh<D&#m<Do"h, m^. TOoi, mittim&ZTJHt&tikm^ m&m<D 
[0053] mmmmtftvx^ ^v—^mm\^x^^ 0 ^(D^v-^mmn. &mz. 

[0054] #ck, ro«i^#<Dfft^fR]Jfe|^»8^ov>-ciftigi-5o Emcfc^J:?^ # 

8a. 8b£, A^7{RlJ<D^m«8ai:-^(^^$tt. #^V— 2, {£f$8&4 
^TJ?W^ffl9<^^^8b^ai-5^aJ^LTOfcV8c^,lfV8c3feTO^fc 

3&&8a % 8b-CW^V— M, 2^^#(t^^-efe§o **5, ^$6^|r]^J^«8 

[0055] ^fc, mm^m-rz>&. mMM<DmMusbb^y^yh8dt(Dm^it, m$te 

[0056] -f r<D$ft^|^j«)^a*8«, oy^s/h8d©J»ii*«r^^.«ri:l2:<t?), Stf 

IB#tt§P#^UTWl«)^8a % 8h<DW^^m^M»^ 8btf*:7V— M, 2 

[0057] *fc, t!V8cW\ HHSP©^ig*5#ttlfWt8e-C«t>tb'rv >5 0 3H4W8eOg|t 



WO 2005/050042 



13 



PCT/JP2004/017186 



tbtih<D (fflZ-l$, NTNm&fflBtiMV^T})— ERSeOO^^TU— ER320DS: 
[0058] — ^\ #^1- — H, 2ft\ #^ftft3ftm«8<^fcV8c£»^rt?U3, 14tfS, 0{| 

kfr, t 0 >'8c(DPi^^.^^C^V^j:5t^o-rV^§ 0 hi, 2<D#J3fc& 

8a, 8b^(D*j-[B]®^^, mftKl3^ 14(D^iilCfB^-CMS8a, Sb^^&tP 

[0059] fiIIE^^4«, Ifi^fRj^ma^S^t^Sc^rti-S^^^^V t° 

[0060] 'tU^fr), 08 (a) , ®8 (b) Affl^lftA, B<D\Bim$l&-?ritib%\* 

, £-7V— hi, 2©0ife|:#ot, ^[Rj^imm^tDtVSc^whi, 2<Z>0g|*3 
?L13, 14rt^»U £-*6j3fcl£8a, 8btfS;7V— hM§&15, 16^»)LT, M^W- 

o 

t% tv8c^^ai3, i4tm m-r^t^mmm.m^b^^u &&i$tt8e<Dm 

*&VM<> tV8c^rt?Ll3, 14^1^17, 180fe;^J;5;*f*O#<Z)3§££ 

ft*mbfr\z.irz> : ix.x\t, ^<Dm<D£?ic^m&<Dm^ttwx&i$irzzbtimt. 

[0063] n5/^-^iyh8d(D^*^i§]^^^i-tl,^, ^t&JJMWa, 8b£;7V— hi 



WO 2005/050042 14 PCT/JP2004/017186 

[0064] ^LT, &&)Mtii8a, 8hbzfv>— hTOl5, i6£<D|ig©Jfc|fctr£$btt:<£^5;fc 

[0065] ££>{^ N 06(a) ^bfc^rt®5, 6©RM5 a> 6a<Dft^>i>|£g£lil^£iIi2J 

[0066] — ^ *0^-t?{^i«)^(D^Bi©^^^yf:^^^^ x mft-^mz^mm 
<x%z>bbbi^ m^w^^^—h^^Hn^t}^m\^Ptz.<>x—^(Du^< 
[0067] ^•mmmm^mmm^ ±M<ommxtb*) * ffi^«^tt^ipj^ma«8ic: 

*mzi\W&^fc*izbfrX&&1r%ZLb1£X%Z> < , 

[0068] ^3i:^rt^5 x 6^^fM©F^ te&X$&Wfc.8a, 8b£7V— hOTl 



to 

WO 2005/050042 



15 



PCT/JP2004/017186 



(D^j^±(D&m^^mir^mbi,tc^b^^bi-^m^m5Kmm<Dmm 



[7] mmm\*im<vmmi?fa mm^h^bmm^mm^m^ ^weft^-mtua 
^b&&WLbttm&m5imm<Dmm^ 0 



WO 2005/050042 



16 



PCT/JP2004/017186 



^-o©i«Bi:, f£5S#>ot % m^^ot. mMt&m, 4*^&a. 
ssfcot?. a5£«>o#, m&Mm. >c^&a, m^s. ^^m, 



WO 2005/050042 1 7 PCT/JP2004/017186 



WO 2005/050042 PCT/JP2004/0 17186 

1/12 



[01(a)] 

I 

N- 1(2) 




WO 2005/050042 

[01(b)] 



2/12 



PCT/JP2004/017186 




WO 2005/050042 
[122] 



3/12 



PCT/JP2004/017186 




WO 2005/050042 



PCT/JP2004/017186 




WO 2005/050042 

[1113(b)] 



5/12 



PCT/JP2004/017186 




WO 2005/050042 



PCT/JP2004/017186 



6/12 



[04(a)] 




WO 2005/050042 



PCT/JP2004/017186 




WO 2005/050042 PCT/JP2004/017186 

8/12 



5a 5 5a 

\ 



(a) 




6a 6 6a 



5a 5b 5 5a 



(b) 




6a gb 6 6a 



WO 2005/050042 



9/12 



PCT/JP2004/0 17186 



[06] 



(a) 



(b) 



(c) 



5c 5 5c 




6c 6d 6 6c 



WO 2005/050042 PCT/JP2004/017186 

11/12 

[08(a)] 




VI 



WO 2005/050042 



PCT/JP2004/017186 



12/12 



[08(b)] 




INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 F16D3/04 



International application No. 

PCT/JP2004/017186 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 F16D3/04 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2005 

Kokai Jitsuyo Shinan Kolno 1971-2005 Toroku Jitsuyo Shinan Koho 1994-2005 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 1 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
A 



JP 2-113123 A 
25 April, 1990 
Full text; all 
(Family: none) 

JP 49-16889 Bl 
25 April, 1974 
Full text; all 
(Family: none) 



(Kabushiki Kaisha Keisebun) , 
(25.04.90), 
drawings 



(Yoshio SHIMAZAKI), 
(25.04.74) , 
drawings 



1-17,21,25 
18-20,22-24 



1-25 



GB 2114259 A (Prvni Brnenska Strojirna 

Koncernovy Podnik) , 

17 August, 1983 (17.08.83), 

Full text; all drawings 

(Family: none) 



1-25 



□ Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



"A* 



ur » 



Special categories of cited documents: "T* 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international "X" 
filing date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "y" 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 

document published prior to the international filing date but later than the 
priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
09 February, 2005 (0 9.02.05) 


Date of mailing of the international search report 
01 March, 2005 (01.03.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



PCT/JP2O04/017186 



a. &w<Dm-fz>&m<D&M (m&Mm&m upo ) 



Int. C 1 7 



F 1 6D 3/0 4 



*tTofc*/MK(ffl. (BRWm^MK (IPC) ) 



Int. C 1 7 



F 1 6D 3/0 4 



^frofc^-if {c-^*ft5 few 

1922—199 
1971-200 
1996 — 200 5*£ 
1994-200 5^ 



— ^-<— ^ (t*— ;$"<— *©£fk WHEKittffl bfcfflW) 



c. 



If3fc©&ffl©#-i- 



X 



JP 2-113123 A OMsSgftb^W *:/>') ,19 9 0 
0 4. 2 5, £0 (7rO-*U 



JP 49-16889 Bl 
5, <£3t, 



1 9 7 4. 04. 2 



1 — 17, 

2 1, 2 5 

18 — 20, 
2 2 — 24 

1 — 2 5 



taj ^Kll&©fc5:fcimi&<, -^S«7lcip^-r 

&© 

GSSitrfl-f) 

rpj BMNUMBtt-V* i*ofiJ|g*o±B©«8i 45BW 



©got $ *vfc:;4:i&fc 

r&j H-^ryh7r5y-ii 



09. 0 2. 2005 



0:*:H#if/T (I SA/J P) 

100-8915 



^1.3. 2O05 



3 J 



9 3 3 2 



03-3581-110 1 



3 3 2 8 



i*PCT/ISA/2 10 (12^) (2004^1^) 



Zfcl 

PI 




c 



GB 2114259 A (Prvni Brnenska Strojirna Koncernov 
y Podnik) , 1983. 08. 17, ±M (77§y-ft 

L) 



1 — 25 



S^PCT/ISA/2 10 (12^- (2004¥l^) 



